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Thomas Rosfjord and Richard Sederquist

Gas turbine combustor; Low NOx; Rich-lean combustion; Synthetic fuels; Coal gas

Unclassified -Unlimited
Subject Category: 44

United Technologies Corporation
Power Systems Division
P.O. Box 109
South Windsor, Connecticut 06074

Final report prepared by Interagency Agreement DE–AI01–77ET13111. Project Manager, D. Shultz,
Aerothermodynamic and Fuels Division, NASA Lewis Research Center, Cleveland, Ohio 44135.

An experimental program to investigate the performance and emissions from a rich-lean combustion fired on simulated
coal gas fuels has been conducted. The burner was a 12.7-cm diameter axially-staged device originally designed for
operation with high heating value liquid fuels. A simple, tubular fuel injector was substituted for the liquid fuel nozzle;
no other combustor modifications were made. Four test fuels were investigated including three chemically bound
nitrogen-free gas mixtures with higher heating values of 88, 227, and 308 kJ/mol (103, 258, and 349 Btu/scf), and a
227 kJ/mol (258 Btu/scf) heating value doped with ammonia to produce a fuel nitrogen content of 0.5 percent (wt.)
Stable, ultra-low NOx, smoke-free combustion was attained for the nitrogen-free fuels. Results with the doped fuel
indicated that less than 5 percent conversion of NH3 to NOx and NOx levels below Environmental Protection Agency
(EPA) limits could be achieved. In some instances, excessive CO levels were encountered. It was shown that use of a
burner design employing a less fuel-rich primary zone than that found optimum for liquid fuels would yield more
acceptable CO emissions.


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

